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1 

<o 1 ) ©ffiR«*»?,IUf«jl!ii*ftS i 5 ^WtfeZtitcfft 

»$t5ri Sr#®<ti-5-f v*JIWtttl8«. 

SEtj,/ ^Ww* 4>ia s ttflEJ£*l3g£g(D WIS A L X «? 20 

[ff*:^3j StflBKSl^^W^^^lfttt, AL<W1 
< 1 . 3 A L©ttfl5^ 1 <Z>ffii&^/i';*0V*/i';*llW 1 3r 

[ 11*54] mmm^/^m^wm, nam;** 
s s»*s 2 wfc© w ^ * mm&mm* 

HKftK 2 A L TNfcSttffBS* 2 ©Klb^/W* Sr%^i"S 
r. t Sr#Hit51*S 1 ~ 4 ©v vfita* 1 3S(c|S«cd 

[»*87] «riaB»^^^*4#«w:» mnmmafi 40 

AL<T< (n+2/3) A L ({1U nli3«_hcDS 

s-si^-r 5 - 1 t -r z> nim 7 kie«© 
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m&m 1 0 ] «9Bii^«4fStt, 

*tflB01®ffiJC*rL-rWfE01<OK»^^Sr, ttr 

tans 2 wfifcat b-ctine* 1 ©Bt/<^ b mmt<om 
mm 2 (Drnm^/isx zwua-r 5 z. b sumt -tz mm. 
i~i o<D\^fr**i&\z&m<D4i'9m*&tfims+ 
in-s&g. 1 2 ] miaBib^/i'^si^ari, 2 u s w 

©1/4 WT<D5i*> Ji^s 19 • fc*>T^ *) ^FMco^Si^ 

^^tt^^sMissf 1 ©mtt^A^autttnE* 2 os 
SrfPiP-T 5 r t Sr#« t -r^it^ 1-11© 

[0 0 0 1] 
[0 0 0 2) 

[ 0 0 0 3 j ■< v^M«^ett, • ««^tsi#a 

&jjx£.mb. m&jj&£.&o~mz.Mf$. $ ^ je^j© 
ftmizxQmm*tuk4-tz>sx/y-b, mmmti^m^ 
4>*i:Witt&4>*&ttbi:miitmmbi,s mis. 

[ooo4] w >^^i«i*iKsi4a-« »^^5ji^$ti- 

fct)> 4ffF^2 9 6 9 5 7 0#^if©^«{c|S«$nr 

ffi^L, ^V^T«|/h$*^]*)ggt-S2/^v^^e>^^^ 
*P TO^^^©^ 1 ^VW^SU 5 ^ 2 SrflHirT 
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4 



»01/2t?fo5ALi:t > g|2^;*©^7v;*i|>I£: 2 1 (cfEic©^ ^SMBHSa. 

ALi Lt, ^cD.t^'fcPtt^/^SrfflV^-CS^-^ [00 11] 3. tSfEigft^^^^Stt. AL<W 
^#©-efc€>JE«^SrPttct-5t> ^<t<^ 1<1. 3 ALcD*3IE^l»|g»/^^©^/^i|ilWl 



[3§K/J*8?ifc L<fc 5 £-f5$U!I] »&©/-VV*©(*l©l [0 0 12] 4. tUiBlBS)^A^3§£^4S:l2, IfFfEyX 

# @ gttn $ % 1 ©JP»K VP* ©^/k;*. 4b£tAL(c /Wt5> t> ©^te©^ # ^ £ jg - $ -f (cgf j£{c: fctt fcf-f 5 i 

ij, ^^^-3gj^J:<^&m«$*5ri:^-C# 10 Sr^-rs«frffi^ 1 ©W^t«tt5 - i: Sr#®tt 

j*?*jfi«rtMtt-si§£\ [ooi3] 5. urBEuraft^^as^aa:, «jsbs&i 

[0 0 0 6] ^y^I©aj»)l»fcAL©i|c« [0 0 14] 6. MiBiMb^w*^£^Jgfc*. 

mwb<D&mm&Lx&7£^*^®&toteEffli&-?z 5 sr#mt -rsifFiE 1 ~4 ©v^-r^ 1 wciagc© 

«s«I!i*jv^th:, -< >?m<om&mwit3.. ■*o?m<& 20 [0015] 7. mmmm^^m±^m^ mmm 

^*»J£«* f&JKSv tW*^^^^^5tV^5M [0 0 16] 8. mBMm'<A'X&&.¥Rt3L. sUKlfti- 

±0«3tft»»*«=^a**tfc. n A L < T < (n + 2/3) A L (fflU nl*3£Lk© 

[0 0 0 7] tt*©^^i#»W3$11fc:*Stt figfc) ©*BBB-CK«**i/fclMBS>iD«»IT^>(H-5iMriB 

Si^SfttS: tSrlWti-^o [0 0 17] 9. Miap»^/w^^^©». ftttClffl 

[0 0 0 8] 30 ©IB»^yl'^©IHrWfc2ffiP©^^*fe*-*-SiWE» 

l&mZMfc-rZtcZxD^m MIB©*5SK©@WliT 2©K»^/^Sr^-rsntSr#mti-^S(rfB7X»4 

ia©5i§g©v^^icj; >)^$tv6o «rlE8tcfa«©-f v^iBR&tti&e. 

[0009] 1 . • mn&. • mw& [ 0 0 1 8 ] 10. mmwm^^^m^ mn#) 

n£*e>-«TOnft3*u« mt><»ftmz-&Y)'C>>?m* &&±-rz>z. t^#mt-r5«iiB7x«MiE8(ciE«© 

^? w&toitxt. tamm% • vmmi&mm&mhTzm [0019] 11. ttnamst • #M8^&#«t^ $ 1 

MfBflE^^(*3^A©ff^^^$-yrSBl©^«)^ tt, WIBJISltWfcStbrjimEJRlOWKi^^Sr, *& 

2 ©ranX/UK t fc^tfKft^A-^fcoT, 1ES& 2 ©WKia«a>j* r t frfflft t "TSWIB 1 

h«jies& 1 ©ig«i-'^^©^-</v^*iXtmiE^wi^^/V'^© ~ 1 0 ©v vf*^ 1 ^jcsh^©^ v-^RM-rsa. 

PP*P^ffl©'>^< tfc-otfS, iiiEJE^^©AL [0 0 2 0] 12. MlSlgt&^/V^^^li, 2.a» s 

(lttBE£E^»^SSrt^»*r*ff**©#JRfflJW©— » WT©5i*> Ji*s 9 • fc*>T^ 9 «p|R]©«»«*»?>-t*vp 

© 1 ) ©«&{$*> t>HjfB<jic-f J: 5 dfS^Jbfcm WIBMS 1 ©IB»/Vi'^Sl5«tlSif 2 <DmW)'<*x 

mgm'*;ux mievn^^^ff^a^ittiBSft; • zma-tz r t tr«M» t i-a«re 1 ~ 1 1 ©v^ir*> 1 

W$*SitSr#®tt-rS'1' >^?S«WSieo [0 0 2 1] 13. SfFlE^tb^/W^^^li, /VW^ 

[0010] 2 . «riB^»^^^^±^#9:«, taieis 1 (i© 1 / 4 «T©it*>_hds t) • ^ *>t» 9 mm<o&Mi& 



[0 0 0 5] 



■f 5 Me 2 tdiE^©^ > ^ «igw^« e 
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5 

wm^>^ *tf\MirZ> z. b *%fWt.b-tZ>ifi%Z l ~ l l© 

[0 0 2 21 

m«M&mm<o—mzm i 2 (c^-n 

[0 0 2 3] ISlH*^^<DmScD^fig|C#.S-r 

El 2 tttt-r v^WftfcfgeB©^*^ 

*1-En?S>3 0 

[0 0 2 4] EUfcSJWC, 1 ?\ 2(2 

y x^/£gw, 3 x/k s • 10 
tb-r©iftije, 6&?}/<--7u~h. ixt-i^tmmi 

So 

[0 0 2 5] El 1 1-14 1 >m<r>J Xyw§rWi-S 1 ffl<Dff^i 
^^©S^KEI/^&ti/rv^;^ H^©|jl»T^~ K-C 

ws^-r^^^^mmmmmax^ E12 ( a > ^-r<t 
5fc*/<-^v- h 6 t&&8<omttim.(Dn£i -m 20 

m£&^mbVX<DWmS, fiP*>, SI, S2 • • Sn 
+ 1 xmxbivtcE.t)fttk&A, gp*>, Al, A2, • 

• An&&mmm£ivx\^2> 0 m#9&&Ai* a 2, 

• • • An©- jSH/X/v^ep*t2{c^SjrfeyX 
/P3tco/£*S(j, fifejS^V^W^^^-rsttS&P 
7 V ^ ^-a — :/ 1 fc <fc o TIH^ $ thX V >^CV W V 
?i?>?\z.mm.£t%X\,*>X. J X/P3^«^^^(cJ;S 

S 1 Kf*®«7£/&£;ft,fcWliQ 1. Q2, ittl£S2fc: 

mau^ti^ti^tiwm^mmmA^x^io E12 

(b) tc^-TJ;5tc, fl];ttf, m2mmb UTOlffiQ 

q 2 zmm^xft^mb XsXowm'Wxa&mK 

DRCI^fttT, El7lc*i-J; g?S5ttV 1 , ^ 

/w^ffiw 1 xiEmB<D%i i <offiib^w^^a>5^/V'^ p 

1, iSSSttV 2 . rtArXVf 2 -caiji©! 2 ©ffitft^w- 
x t?$> 5 ^/v* P 2 .K.UH? u mm<z>Mffl E a» e> 5 &Sb 
/Vl'* P 0 SrPPAn-TSo El 7 ©ffitt^/V*. P 0 fc£®HV 
1 t V2©«6*f1it^LV^, !JIVliV2tlifL 40 
v^4:*5Afri:W:*feifev\ RI«K:, ^2Wmb\.X<D 

nmQ4ZT-7.iz.&%iv. mimmbvx(DnmQ3 
iz.mwi'vi'xpo&wfla-rzb. ^T^stbrnci-o 

p o EMi££Aoffei)«#« 

Jl#I©-#©-£AL (BSfffl) ti-St, iSf!S\ ®*ff)^ 
/l'* P 0 JC*5VT, % 1 P 1 ©^/V;*i|§W 1 «H 

SlHHCALId^LX, 8S<S&2aVW;*P 2 
2J4HSWJ-2 ALI^L< , fn (T— SJEcDffl 
^E<D/NVVXi|iI*S^IS 1 Wl-AL(DS^cf& (09*.tf2A 50 
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6 

L) (C^L<1S^^nTVNfc 0 r©J:5*«Wb^l'^P 
0©«iiaoT, £E#»££A*HHi*J:<fHKiU W 

[0026] floes i , s 2 , • • • ttm 2 ©^pp-t?* 

S 1 a , S 2 a , ■ • - iSlb, S2b, • • • b 
£>#l££$*vrv^ 0 «ffiQ2&OfQ3^KS!)^>'^* s fP 
jDp£*l*vm*W:B2 (a) ©i5t«ffl!Sl, S2\-im 
»L4V^, Il^/V^P l*smffiQ2XUfQ3»c31Jp 

ffiffiSla, SI bi:t>K:««©S^BI-XyaE» 
§r£C, *fc«IS 2a, S 2 b fcWS&tcKM^lRltcX 
ym8*±KX* 02 (b) fc*fJ:5Ui««S 1 a, 
S 1 b2&.WIJItS 2a, S 2 b teKW^W^fttfxm 
M U r. ©«-Cttffi2j»££A 1 cD^^Srit^: LTJEE^j 
^a i rt^A©£E;*>a5£-f So El 2 (c) tc^-r 
<t5(-> M<%$2s</uxp 2i££QWMS 1 a. Sib 
MS2a, S 2 bttEV^abfrfateaSgb-C, ffi^JlS 

jE<Djffi^Sr^C-C, ffi*^SAlSrJ«fcb-CV>5W>' 
^ ©— gpfc J; 3 y X/w 3 P"3©-r ^ p« ^. ^^-fb $ 

[0 0 2 7] WfB©<t 5 fcffi*»££A 1 ©{ft® SIS 

VS2 aa&m<omft&-t z> b > bi©je^^^a 2 #15 

#SrS»t5fci6, ii^, Al, A4, A7 • • 

• &m~mM<D'</i'XxmW)i-. &.<Dm$ixA2, a 
5, a 8 • • • &mm-tz>i>&&ftt>ivx^z> 0 
[0028] ±^>^m<ommtmti^m<D^mm 

/</U* b br©E®JE©^VW^ P 1 t<toTtt*^41 
J&aSrK;^: b, £<I2 <omm^/^^ b VX<D'</ux p 

2iao x&tHt&m&m *m'h a*tx>o*m zmm 

(4, ^vvx p 1 ©^w^taw 1 &&.t) : &£MA 1 , A 
2, • • • ©#^JW©-#©— -C$>5AL(C ^Vw^ 
P 2©^/W*i|>IW2£2 ALIC, ®JE-ect(O^ME©ft 

[00 2 9] r.©J; 5 HRI-ffi**4*«s*«*3S 
^©©^SbS: i ©*SfB<]*«ffl»© 1 / 2 ©HPi, fiP 
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[0030] Z.<DX o &*«ft£«fr«j/B L-tcmmZft 

tt*U2ft£>%V\ tMBj©B«©£t>±#9 -fc^,T^«9 

tt» aVU*«© 1/4 «T©«KiKje-*-6 r t b 
v\ io 

[0031] <<>?m<ommzi:ixyx/i>3A 

VS. A 1 . A 2, • • • > ? m$W.&-t 

[0032] iOi5 **JIW©IUS©^flS©»«e<j/i 

#Wi©— ««:B i > 2 tejj*i-t>©-e*>*as, ft&©#i t b 

t, III 3, 4, 5, 6^-t-fc©d5$>5o 
[0 0 3 3] H 3 tt>f Jirar*f*1t©£E2j»&S©W 20 
V**»lc»o;fc0rffiB-?*>5. 01 kn- 
ow a B m— (on^H-To 

[0 0 3 4] H3^*5(tSLHJI^^A©S$T?*> 

©ffi^jSt©jS*-e$>-5 0 *e*5 s jE^^A©g$«ia 
3 ©isirt^w^cs $ l mtfo fc «3 — m-r *> ©-m& 

<, ffi*»££A, Rife, Al> A2, • • • ©*#)#) 
V x 5<, 30 

[0035] je^^a©al«, -o^mmmmu 
©msc • wmm&tkk isxowms^mmia&mn b 

[oo36] 13 i^-r-r is?mvM&imw.<z>frt)&£.^. 

©iB^^tt^Vw^ ©PP*p^tn*5»t ■5#fiE*5S^^© 
f^ttSrS4{C^-f. 

[003 7] JE;*>$§£^ IP*>, A 1 , A 2 , • • • fct 40 
£B£k br^$ttfc^T^Y^DSr^A/-C^$ 

tts ffi^j«^ASr^-rsffim«-w-e«fifestufcm^ 

• WMVm&fStk LTOitSCB* 1 SflSt bT©S 

S5 2«li bT©ffi®QddS^$^5 0 
[0 0 3 8] &i\ 04 (b) ^-f-<t 5 US 1 »W 
kbx, A©««£jfc*:u frti&APUzik 

©ff^J $ -fr -5 E«E + V ©SB 1 ©ffilMA';* £ b 
T©^/W*P ldJUffiQa^ppip^ttS,, 05 
(a) K^Th* ffi**^SA©*a*»/jNb. EE 50 
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^AP"3KjE©ffi^jSr^$*SA«E-V©02©ffi 
£ LTC/^u^ p 2 #®ffiQ a fcEWJP;**^,, 
[0 0 3 9] i©i5lC /^PliP2^WI 
ft^/p;*. P 0 &mmQ a rtlCfctK -f ^ 

[0 0 4 0] B6 (a) (b) li«[^©JE^^A© 
ig«j(C*5{t5®fi|Qa , Qd©ffiJEE£^-r o 0 6 (a) 

(b) *»feW€>*»JfcJ:5fc, ^©IBtilC*3V^T«, mffi 
Q a {CLjE©^W^. P 1 t A©^/^ P 2d5fPiP^tV^„ 

[0041] yf >9m«ktomw.<o®m3imb ut»cid 

W-*-5ffe©:£8sJ8**>*. 16 (c) (d) f*^ftfe©^rjS 
{c*5lt5®*IQa £Qd©Sffi£r^U ZCO^miz.^^ 
tli, 0 6 (c) (d) (^-r<t5t-, IE«/£©^/i^ 
P 1 &mj£Q a W1Q d CljEIBEE©/-* 

/W*P 2SrPp-BI-rS. 
[0 0 4 2] /£^3££^A©*»©ffi;*:»;i:iifJlE©0 6 
(a) fc*i-»^kiai*Kb-CfTt»^ EE*J3§£^A© 
«a*«H/hr5*»a»fciav^TB:. El 5 (b) 

3LT^^^/w©m^Qd{c + ViESJESrBI*R-r 
51tia0> m^Qa{^mffi^^pbfcEl5 (a) 

©»£■ k mmmmxmmzn^xi,^ 0 

[0 0 4 3] 05 (b) £06 (c) (d) {C^-fmSb 

&m*jEmi£<ofr<D'<frx&m^xmmx'% z&x-mm 
[oo4 4] &&m<omM<z>MMizi5^xtt. mwi'tA' 

xfttk^mk VX<Ds</lsX&±\B\&-DRC\z.£<9WMS 
[~W1)Q£tlZ>mW}'></l'X P 0 &;*/V* P 1 RT?Z:3Mz.ffl. 
< s</\yX P 2 Sr-^tfo *LT, /•i/V^ P 1 ©^/W^*SS. 
tHMb^;* P 0 ©BJftUBffl©^* < k t-o§rff^j% 

A©*sis»©— 5J-©—- cfc sal ©sscffiFa* e>n 
We«3lc^1.bTfS:Sb-c^^5o 

[0045] z.ti\z.xox, gfacmtoxz &mmm& 

9, ^»)^^©PPApjS»©^tb(c*fb-C, 

[004 6] ^^/V^ P 1 ©^/W^(fW 1 A L X 

9 t>*#<!S:;£1-5ii#M*b<, ^Pl 
©^/v*i|igWl HKWK 1 . SALi-fS-kt- 

^>-^?S©^^-S^3£$*> i«?A^<e 
M-ffeSr^-rs - t ^^TIBtc/iSo ^/v-^ P 1 ©^^^ 

«w i ^^ia<D^^©«efflSr^5 1 , mmmmmm 

[0 0 4 7] *%K©*JS©^fil©te©#m«, 
*f ^^«5©5FH«S:iiSS^^S-e:Tigiiiii®©®«lia«Sr 
"IfM^-fSwi-efct), ^/v^P 1 ©/-«/w^<iSSr> ;x 
/W3 A>&S»©*$]&^«r)B^i-r. fc*< -f 
ft-tZZ. k*»t?# 5**5tARRIMt*s«B*teJfe5^yi/^ 



JP0600012. DAT 



Page. 140 



( 6 ) 

9 

[0 0 4 8] P 2 <Os</\s7.m<Z>&felZ.£ *) N ^/W 

^Pl ©SfWlc 2f&<0^/W^<gSr*i-S^Vl'^. P 2 £ 
MtSi tic J; t) N ✓W.XP lKi!UI4l,fcBEA» 

[0 04 9] Hfc:> ^VUX P 1 (D/t/Uxm&A L J: 9 t> 

[0 0 5 0] ^tb^/W^P0cDPPJP^TdSnA 
L<T< (n + 2/3) AL MfiU nte3£Lh<Z>S 

# e>ti.s. ris^a-;* p o ©wai^»*i*tna©^«f s:© 
•yWfemmm<Dmmz.mm-f 20 

[005 1] ^Vu^ P 1 ©x-?/wxi|iISrAL J; *) < 

ss^-t-s t v 5 t mm^</^^ p 0 <D^pja»3 & a l 

So 

[0 0 5 2] 

[Jft&Stfl] ffA«4iO»ttttt*)5AL 1 BP*>, &jl 30 

ssdk^^eftft^sjsjH© 1/2 <Dtttt, ±mmwtiSL 

im*>5i£Ui»lT«r-f-#S< iofc«»AVw*«r>f ^ 
— 3£ldLTm^i£<^/v*.46Wl Sr^ffc^-ttrfcitW-f 

[0053] 1 

#**0s©-f ^ p ?m it ssottttit a l i*. ia 8 ^ 
■*-SM6ft*a»e>8. 8^ sT?fcofc c ep*>, mm$iM<?> 
s</uxmw i & r cd a l fc&je-r s r t <t <o mmms. 40 

[0 0 5 4] B3fcjM--f V^MRtW^flHt^ ±fBIB 
»S^ifeS?>jgLfflfflT-Sr5ALi:U IRtt^ 

/tJ»**H 9 f-^-f-o K*««f3S«H:^/i'^«W 1 £ A 
L<fctJ<b;*:£< Lfc9. 7^ s (1. 1 AL) T?ft:*:t 
ft 9, AL<W1<1. 3 AL<D®ffltC*5V->-C, W 1 £ 
ALlcfg^bfc^-g-J; >9 1>J:D^:^^}Sji«*r^ 50 
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10 

[ooss] mmm 2 

JE^£^©#ttffi^fc£AL2S4. 8msCO«I«|» 
^ei-*3V^T, JilE^iftig^cO-'^v^.ilSW 1 Sr 5 . 2 m 

sfcujeu mmn&mv&i 5 v^h^lt. attiig 

(n+1/3) AL{ctS^i-Sr ta*#*LV^ 

[0 0 5 6] ffiSEOflJfiflilfcfc^-Cfci:, /^PIM 
^/w.x P 2 ©i: *>±*s <3 B#IHJ 4Tt &*>Ttf s 9 BtH 5 T 

Sr o . 5ms <Dteminmtii,-t-z> rtia^ mie©-* 

[0 0 5 7] 

[0 0 5 8] lt^92, 3Xtt4©3S9il::J:9, 4*fc, 
-rv^MS-^a-e^S-tirSiir^^rigl-^*), ASMS 

[0 0 5 9] HM^5Xte6cD3£?»ltcj;f9, 

So 

[0 0 6 0] f^Tco^iia^ y^©*3t 

[oo6i] wmm8<D&w\z&*), <o?mmmv>& 

[0 0 6 2] «59Xlil OOftWlcXQ. yf 

So 

[006 3] If ^ 1 1 <D5IK{C.t 0 . ISjS, iSS 

$>So 

[0 0 6 4] W*«l 2X1*1 3<D&WK&*), *^6*J 
[EISwffi^fttttiK] 

nan -otmm&rmm&m^-vhZo 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by th use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A pressure generating room which generates a pressure by actuation of electrical and electric equipment and a 
machine conversion means, and this electrical and electric equipment and machine conversion means, A nozzle which is 
formed in an end of this pressure generating room, and carries out outgoing radiation of the ink drop according to an 
operation of a pressure, In an ink drop fuel injection equipment which has an ink feed zone which supplies ink to said 
pressure generating room, and a driving pulse generating means to drive said electrical and electric equipment and 
machine conversion means It is a driving pulse containing the 1st driving pulse which makes said pressure generating 
interior of a room generate negative pressure, and the 2nd driving pulse which generates a positive pressure at said 
pressure generating interior of a room following this. At least one of pulse width of said 1 st driving pulse and the 
impression periods of said driving pulse Said driving pulse generating means impresses said driving pulse set up so that 
it might shift from an integral multiple of AL (1 of bisection of a resonant period of a pressure wave generated in said 
pressure generating interior of a room) of said pressure generating room substantially to said electrical and electric 
equipment and machine conversion means. An ink drop fuel injection equipment characterized by carrying out outgoing 
radiation of the ink drop from said nozzle. 

[Claim 2] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 1 
characterized by generating said driving pulse with pulse width of said 1st driving pulse longer than said AL of said 
pressure generating room. 

[Claim 3] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 2 
characterized by generating said 1st driving pulse which has pulse width Wl of said 1st driving pulse of 
AL<WK1.3AL. 

[Claim 4] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 2 
characterized by generating said 1st driving pulse which has pulse width from which marginal flight speed which can 
carry out outgoing radiation to stability, without starting contamination of air bubbles from said nozzle serves as max 
substantially. 

[Claim 5] Said driving pulse generating means is an ink drop fuel injection equipment given in any 1 term of claims 1-4 
characterized by generating said 2nd driving pulse of said 1st driving pulse which has twice as many pulse width as this 
substantially. 

[Claim 6] Said driving pulse generating means is an ink drop fuel injection equipment given in any 1 term of claims 1-4 
characterized by generating said 2nd driving pulse whose pulse width is 2AL(s) substantially. 
[Claim 7] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 1 
characterized by generating said driving pulse set up so that an impression period might shift from said integral multiple 
of AL substantially. 

[Claim 8] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 7 substantially 
characterized by generating said driving pulse which has said impression period T set up in the range of nAL<T< 
(n+2/3) AL (however, n three or more integers). 

[Claim 9] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 7 or 8 
characterized by generating said 2nd driving pulse of said 1 st driving pulse which has twice as many pulse width as this 
substantially. 

[Claim 10] Said driving pulse generating means is an ink drop fuel injection equipment according to claim 7 or 8 
characterized by generating said 2nd driving pulse which has pulse width which is 2AL(s) substantially. 
[Claim 1 1] It is an ink drop fuel injection equipment given in any 1 term of claims 1-10 which the 1st electrode and the 
2nd electrode are prepared in said electrical and electric equipment and machine conversion means, and are 
characterized by said driving pulse generating means impressing said 1st driving pulse and said 2nd driving pulse of 
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like-pole nature for said 1 st driving pulse to said 2nd electrode to said 1st electrode. 

[Claim 12] Said driving pulse generating means is an ink drop fuel injection equipment given in any 1 term of claims 1- 
1 1 characterized by impressing a standup, said 1st driving pulse which leaves, falls and consists of a square wave of 
time amount, respectively, and said 2nd driving pulse for 2 or less microseconds. 

[Claim 13] Said driving pulse generating means is an ink drop fuel injection equipment given in any 1 term of claims 1- 
1 1 characterized by impressing 1/4 or less standup, said 1st driving pulse which leaves, falls and consists of a square 
wave of time amount, respectively, and said 2nd driving pulse of pulse width. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention injects an ink drop, is made to adhere to record material, 
and relates to the ink drop fuel injection equipment which forms an image, and the ink drop fuel injection equipment 
which injects an ink drop by drop-on demand especially. 
[0002] 

[Description of the Prior Art] Although the ink drop fuel injection equipment which injects an ink drop by drop-on 
demand is used widely now, improvement in a fast operation and image quality is desired, and the research and 
development for it are done. 

[0003] The pressure generating room where an ink drop fuel injection equipment generates a pressure by actuation of 
the electrical and electric equipment and a machine conversion means, and this electrical and electric equipment and 
machine conversion means, By being formed in the end of this pressure generating room, using as a component the 
nozzle which carries out outgoing radiation of the drop according to an operation of a pressure, and the ink feed zone 
which supplies ink to said pressure generating room, and impressing a driving pulse to the electrical and electric 
equipment and a machine conversion means It is equipment which injects an ink drop from a nozzle by the pressure 
generated in the pressure generating room. 

[0004] Although various methods are proposed, an ink drop fuel injection equipment has the ink drop fuel injection 
equipment in shear mode in one of them, and is indicated by official reports, such as patent No. 2969570. The driving 
pulse which consists of two continuous pulses to which expand, and the capacity of a pressure generating room is made 
to reduce continuously first in these ink drop fuel injection equipments using acoustical resonance of a pressure 
generating room is fitted to the acoustical resonant period of a pressure generating room, it impresses, and the method of 
combining the 1st pulse and the 2nd pulse of a driving pulse, and using for injection of an ink drop is used. That is, if 
pulse width of the 1st pulse is set to AL which is 1/2 of an acoustical resonant period explained later and the 
piezoelectric device which are the electrical and electric equipment and a machine conversion means is driven by setting 
pulse width of the 2nd pulse to 2AL(s) using such a driving pulse, it is used noting that an ink drop can be injected 
efficiently. 
[0005] 

[Problem(s) to be Solved by the Invention] If the pulse width of the 1 st driving pulse impressed to the 1st of two or 
more pulses is set as AL, the outgoing radiation speed to fixed driver voltage can serve as max, and energy efficiency 
can improve a drop outgoing radiation. However, when the viscosity of the ink to be used was low and outgoing 
radiation of the drop was carried out with high frequency, when carrying out outgoing radiation of the big amount of 
drops, there is a problem that the drop speed limit which can carry out outgoing radiation to stability becomes low, and 
the drive method which can carry out outgoing radiation to stability to a still higher ink drop speed was desired. 
[0006] Moreover, if the outgoing radiation period of an ink drop is also set as the integral multiple of AL, it is supposed 
that the phase of the acoustic vibration of the pressure generating interior of a room by continuous outgoing radiation 
has consistency, and a stable and efficient drive can be performed. However, in the ink jet recording device, although 
the outgoing radiation period of an ink drop was determined by the encoder signal in case the carriage carrying an ink 
drop fuel injection equipment is scanned, when the scan speed of carriage is changed, the outgoing radiation period of a 
drop is changed, there is a problem that ink drop speed, the amount of drops, and an outgoing radiation condition 
become unstable by this, and more stable drive conditions were usually desired. 

[0007] This invention solves the above problems in the conventional ink drop fuel injection equipment, and a high- 
speed drive is possible and it aims at offering the ink drop fuel injection equipment which can form a high-definition 
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image. 
[0008] 

[Means for Solving the Problem] The purpose of aforementioned this invention is attained by either of the following 
invention. 

[0009] 1. Pressure Generating Room Which Generates Pressure by Actuation of Electrical and Electric Equipment and 
Machine Conversion Means, and this Electrical and Electric Equipment and Machine Conversion Means, A nozzle 
which is formed in an end of this pressure generating room, and carries out outgoing radiation of the ink drop according 
to an operation of a pressure, In an ink drop fuel injection equipment which has an ink feed zone which supplies ink to 
said pressure generating room, and a driving pulse generating means to drive said electrical and electric equipment and 
machine conversion means It is a driving pulse containing the 1st driving pulse which makes said pressure generating 
interior of a room generate negative pressure, and the 2nd driving pulse which generates a positive pressure at said 
pressure generating interior of a room following this. At least one of pulse width of said 1st driving pulse and the 
impression periods of said driving pulse Said driving pulse generating means impresses said driving pulse set up so that 
it might shift from an integral multiple of AL (1 of bisection of a resonant period of a pressure wave generated in said 
pressure generating interior of a room) of said pressure generating room substantially to said electrical and electric 
equipment and machine conversion means. An ink drop fuel injection equipment characterized by carrying out outgoing 
radiation of the ink drop from said nozzle. 

[0010] 2. Said driving pulse generating means is an ink drop fuel injection equipment given in said 1 characterized by 
generating said driving pulse with pulse width of said 1st driving pulse longer than said AL of said pressure generating 
room. 

[001 1] 3. Said driving pulse generating means is an ink drop fuel injection equipment given in said 2 characterized by 
generating said 1st driving pulse which has the pulse width Wl of said 1st driving pulse of AL<W1<1 .3AL. 
[0012] 4. Said driving pulse generating means is an ink drop fuel injection equipment given in said 2 characterized by 
generating said 1st driving pulse which has pulse width from which marginal flight speed which can carry out outgoing 
radiation to stability, without starting contamination of air bubbles from said nozzle serves as max substantially. 
[0013] 5. Said driving pulse generating means is an ink drop fuel injection equipment given in said any 1 term of 1-4 
characterized by generating said 2nd driving pulse of said 1st driving pulse which has twice as many pulse width as this 
substantially. 

[0014] 6. Said driving pulse generating means is an ink drop fuel injection equipment given in said any 1 term of 1-4 

characterized by generating said 2nd driving pulse whose pulse width is 2AL(s) substantially. 

[0015] 7. Said driving pulse generating means is an ink drop fuel injection equipment given in said 1 characterized by 

generating said driving pulse set up so that an impression period might shift from said integral multiple of AL 

substantially. 

[0016] 8. Said driving pulse generating means is an ink drop fuel injection equipment given in said 7 substantially 
characterized by generating said driving pulse which has said impression period T set up in the range of nAL<T< 
(n+2/3) AL (however, n three or more integers). 

[001 7] 9. Said driving pulse generating means is an ink drop fuel injection equipment given in said 7 characterized by 
generating said 2nd driving pulse of said 1st driving pulse which has twice as many pulse width as this substantially, or 
said 8. 

[0018] 10. Said driving pulse generating means is an ink drop fuel injection equipment given in said 7 characterized by 
generating said 2nd driving pulse which has pulse width which is 2AL(s) substantially, or said 8. 
[0019] 1 1. It is an ink drop fiiel injection equipment given in said any 1 term of 1-10 which the 1st electrode and the 2nd 
electrode are prepared in said electrical and electric equipment and machine conversion means, and is characterized by 
said driving pulse generating means impressing said 1st driving pulse and said 2nd driving pulse of like-pole nature for 
said 1st driving pulse to said 2nd electrode to said 1st electrode. 

[0020] 12. Said driving pulse generating means is an ink drop fuel injection equipment given in said any 1 term of 1-1 1 
characterized by impressing a standup, said 1st driving pulse which leaves, falls and consists of a square wave of time 
amount, respectively, and said 2nd driving pulse for 2 or less microseconds. 

[0021] 13. Said driving pulse generating means is an ink drop fuel injection equipment given in said any 1 term of 1-1 1 
characterized by impressing 1/4 or less standup, said 1st driving pulse which leaves, falls and consists of a square wave 
of time amount, respectively, and said 2nd driving pulse of pulse width. 
[0022] 

[Embodiment of the Invention] An example of the ink drop fuel injection equipment concerning the gestalt of operation 
of this invention is shown in drawin g 1 and drawin g 2 . 
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[0023] The mimetic diagram of the ink drop fuel injection equipment which drawin g 1 requires for the gestalt of 
operation of this invention, and drawin g 2 are drawings showing actuation of this ink drop fuel injection equipment. 
[0024] drawin g 1 — setting — 1 ~ for a nozzle and S, as for a cover plate and 7, the side wall as the electrical and electric 
equipment and a machine conversion means and 6 are [ an ink tube and 2 / a nozzle formation member and 3 / an ink 
feed hopper and 8 ] substrates. And the pressure generating room A which is ink passage as shown in drawin g 2 is 
formed by the side wall S, the cover plate 6, and the substrate 8. Moreover, although the nozzle is formed in each 
pressure generating room, it has omitted by a part of drawing 2 . 

[0025] Although the cross section of one pressure generating room which has one nozzle is shown in drawing 1 In the 
ink drop fuel injection equipment H which operates in actual shear mode it is shown in drawing 2 (a) - as ~ the side 
wall S as two or more electrical and electric equipment [ between / a cover plate 6 and substrates 8 ], and a machine 
conversion means, SI and S2, .. the pressure generating room, Al and A2, A separated by Sn+1, and much An(s) are 
constituted. [ i.e., ] [ i.e., ] the pressure generating rooms Al and A2 and ... the end of An is connected with the nozzle 3 
formed in the nozzle formation member 2, it connects with the ink tank which is not illustrated with the feed hopper 7 
and the ink tube 1 which constitute an ink feed zone, and the other end forms the ink meniscus in ink in a nozzle 3. And 
the electrodes Ql and Q2 by which adhesion formation was carried out, and the electrodes Q3 and Q4 by which 
adhesion formation was carried out at the side wall S2 are formed on the side wall SI, for example. Adhesion formation 
of the electrode is carried out similarly at each side wall, respectively. While connecting the electrode Ql as the 2nd 
electrode to a ground as shown in drawing 2 (b) for example The electrode Q2 as the 1st electrode is connected to the 
driving pulse generating circuit DRC as a driving pulse generating means. The driving pulse P0 which consists of a 
pulse P2 which is the 2nd driving pulse of negative voltage, and a period E of null voltage by the peak value VI as 
shown in drawin g 7 , the pulse PI which is the 1st driving pulse of positive voltage in pulse width Wl, peak value V2, 
and the pulse W2 is impressed. Although the driving pulse P0 of drawing 7 has the equal absolute value of voltage VI 
and V2, as for conditions, it does not become that voltage VI and V2 is equal. If similarly the electrode Q4 as the 2nd 
electrode is connected to a ground and a driving pulse P0 is impressed to the electrode Q3 as the 1st electrode, an ink 
drop will be flown from a nozzle 3 by actuation described below. If the driving pulse P0 shown in drawing 7 sets the 
half of the acoustical resonant period of the pressure generating room A to AL (time amount) with the conventional 
technology Usually, in the driving pulse P0, the pulse width Wl of the 1st pulse PI was substantially equal to AL, the 
pulse width W2 of the 2nd continuing pulse P2 was substantially equal to 2AL(s), and the pulse width of the period E of 
zero (ground) voltage was constituted equally to the integral multiple (for example, 2AL(s)) of AL substantially. By the 
configuration of such a driving pulse P0, the pressure generating room A operates efficiently and the flight speed of ink 
serves as max. AL supports the length of a pressure generating room. 

[0026] It consists of side wall SI a, S2a and ... which consist of side walls SI and S2 and two piezoelectric material with 
which the directions of polarization differ as the arrow head of dr awin g 2 shows Sib, S2b, and ... When a driving 
pulse is not impressed to electrodes Q2 and Q3, side walls SI and S2 do not deform like drawing 2 (a), but if the 1st 
pulse PI is impressed to electrodes Q2 and Q3 The electric field of a right-angled direction arise in the direction of 
polarization of piezoelectric material, and side wall Sla and Sib produce ZURI deformation in the plane of composition 
of a side wall. Moreover, side wall S2a and S2b produce ZURI deformation in an opposite direction similarly, as shown 
in drawing 2 (b), side wall Sla, Sib and side wall S2a, and S2b deform towards an outside mutually, in this example, 
they expand the capacity of the pressure generating room Al, and negative pressure produces them in the pressure room 
Al . Next, as shown in drawin g 2 (c), side wall Sla, Sib and S2a, and S2b deform into hard flow mutually by the 2nd 
continuing pulse P2. It reduces rapidly, and the capacity of the pressure generating room Al produces a positive 
pressure in the pressure generating room Al, it changes the ink meniscus in the nozzle 3 in some ink which is filling the 
pressure generating room Al, and injects an ink drop from a nozzle 3. Each pressure generating room operates by 
impression of a driving pulse similarly, and carries out the regurgitation of the ink drop. 

[0027] if the side walls SI and S2 of the pressure generating room Al carry out actuation of deformation as mentioned 
above, in order to influence the next pressure generating room A2 - usually - Al, A4, and A7 ... the pulse of the same 
period ~ driving ~ the following period — A2, A5, and A8 ~ the method of driving ... is performed. [ for example, ] 
[0028] The method of flight of the above-mentioned ink drop making pressure generating room capacity reduce by the 
pulse P2 as the 2nd driving pulse which expands pressure generating room capacity and continues by the pulse PI of the 
positive voltage as the 1 st driving pulse first using acoustical resonance (it is described as resonance below) of a 
pressure generating room, and making an ink drop fly is used, namely, AL which is the half of the pressure generating 
rooms Al and A2 and the resonant period of... about the pulse width Wl of a pulse PI in the conventional technology - 
- the pulse width W2 of a pulse P2 - 2AL(s) - the length of the period E of voltage zero - AL - respectively ~ 
substantial - etc. ~ the thing to spread, to do and for which the flight effectiveness of ink is raised is usually performed 
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especially more. 

[0029] Thus, generally the pressure generated by the drive of the electrical and electric equipment and a machine 
conversion means with cavernous structure with a simple pressure generating room spreads as a pressure wave in the 
pressure generating interior of a room. [ when repeating reflection and causing acoustical resonance ] Since the efficient 
drive using acoustical resonance can be performed if the electrical and electric equipment and a machine conversion 
means are driven at one half of the gaps of this acoustical resonant period, i.e., AL, setting the pulse width of a drive 
wave and a drive period as the integral multiple of AL substantially, and driving [ many ] them are performed. 
[0030] In order to perform the drive using such acoustical resonance, the pressure generated by the drive of the 
electrical and electric equipment and a machine conversion means needs to spread as a pressure wave, and the drive 
wave impressed to the electrical and electric equipment and a machine conversion means as shown in drawing 7 must be 
constituted by the square wave which had build-up-time deltaT short enough and falling time amount deltaT compared 
with the acoustical resonant period. It leaves, and it falls and, as for time amount, deltaT, and deltaT, it is desirable the 
standup of said square wave and to set it as 1/4 or less value of pulse width by relation with the pulse width of said 
square wave. 

[0031] moreover, flight of an ink drop ~ a nozzle 3 and the pressure generating rooms Al and A2, and ... although the 
inner amount of ink decreases, as for the decrement of this amount of ink, ink is supplied to the pressure generating 
rooms Al and A2 and ... according to the capillary tube force of a nozzle 3 and ink from the ink tube 1 as an ink feed 
zone, and the ink input 7. 

[0032] Although an example of the mechanical configuration of the gestalt of operation of such this invention is shown 
in drawin g 1 and 2, there are drawing 3 and a thing shown in 4, 5, and 6 as other examples. 

[0033] Drawing 3 is a cross section along the ink passage of the pressure generating room of an ink drop fuel injection 
equipment. The same components as the components shown in drawing 1 attach the same sign. 
[0034] L in drawin g 3 is the length of the pressure generating room A, and AL which is the half of the acoustical 
resonant period of the pressure generating room A is expressed with AL**L/AC. AC is the speed of the pressure wave 
of the pressure generating interior of a room. In addition, the length of the pressure generating room A is not a match 
exactly at geometric length L of drawin g 3 , but is the pressure generating room, Al and A2, A and the effectual length 
of... [ i.e., ] ** in said formula includes such semantics. 

[0035] AL of the pressure generating room A measures the speed of the ink drop which impresses and carries out 
outgoing radiation of the square wave to the side wall S as the electrical and electric equipment and a machine 
conversion means of an ink drop fuel injection equipment, and when fixing the voltage value of a square wave and 
changing the pulse width of a square wave, it is calculated as pulse width from which the flight speed of an ink drop 
becomes max. 

[0036] Actuation of each pressure generating room at the time of the array of the pressure generating room of the ink 
drop fiiel injection equipment shown in drawing 3 and impression of a driving pulse is shown in drawing 4 . 
[0037] The electrode Qd as the 2nd electrode is formed in the side wall which the electrode Qa as the 1st electrode is 
formed in the side wall S as the electrical and electric equipment and a machine conversion means which consisted of 
piezoelectric material which is formed on both sides of the air channel D in which a pressure generating room, Al and 
A2, and ... were formed as an opening, and forms the pressure generating room A, and forms the air channel D. [ i.e., ] 
[0038] First, as shown in drawing 4 (b), as the 1st step, the capacity of the pressure generating room A is expanded and 
the pulse PI as the 1st driving pulse of positive voltage +V which generates negative pressure in the pressure room A is 
impressed to Electrode Qa. Subsequently, as shown in drawing 5 (a), the capacity of the pressure generating room A is 
reduced and the pulse P2 as the 2nd driving pulse of negative voltage-V which generates a positive pressure in the 
pressure room A is impressed to Electrode Qa. 

[0039] Thus, outgoing radiation of the ink drop is carried out from a nozzle 3 by impressing the driving pulse P0 which 
consists of pulses PI and P2 to Electrode Qa. 

[0040] Drawin g 6 (a) and (b) show the voltage of the electrodes Qa and Qd in the drive of the above-mentioned pressure 
generating room A. In this drive, the positive pulse PI and the negative pulse P2 are impressed to Electrode Qa so that 
clearly from drawin g 6 (a) and (b). 

[0041] There are other methods explained below as the drive method of an ink drop fuel injection equipment. Draw ing 6 
(c) and (d) show the voltage of the electrodes Qa and Qd in these other methods, and as shown in drawing 6 (c) and (d), 
while they impress the pulse PI of positive voltage to Electrode Qa in this method, they carry out the seal of approval of 
the pulse P2 of positive voltage to Electrode Qd. 

[0042] Expansion of the capacity of a pressure generating room A is performed like the case are shown in 
aforementioned drawin g 6 (a), and as the capacity of a pressure generating room A is shown in drawing 5 (b) in the 
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drive phase reduce, it is driving by the same effect as the case of drawing 5 (a) which impressed negative voltage to an 
electrode Qa by impressing +V positive voltage to the electrode Qd of an air channel. 

[0043] The drive method shown in drawing 5 (b), drawing 6 (c), and (d) is advantageous on layout of a circuit at the 
point which can be driven using the pulse of only positive voltage. 

[0044] In the gestalt of operation of this invention, the driving pulse P0 impressed to a side wall S by pulse generating 
circuit DRC as a driving pulse generating means includes the pulse P2 following a pulse PI and it. And from the 
integral multiple of AL which is the half of the resonant period of the pressure generating room A, at least one of the 
pulse width of a pulse PI and the impression periods of a driving pulse P0 was removed substantially, and it is set up. 
[0045] the drop speed limit which can carry out outgoing radiation to stability by this — high — collapsibility — 
implementation of a stable outgoing radiation condition is attained, and to fluctuation of the impression period of a 
driving pulse, there is little fluctuation of the flight speed of an ink drop, and it becomes possible to form magnitude and 
a dot with little fluctuation of a location on record material, and to form the image of high image quality. 
[0046] It is desirable to set up more greatly than AL the pulse width Wl of a pulse PI especially, and by setting pulse 
width Wl of a pulse PI to AL<W1<1 .3AL, it becomes possible to make high threshold value of the flight speed of an 
ink drop, and flight of an ink drop is stabilized further and it becomes possible to form a better image. If it separates 
from the range of the inequality of the above [ the pulse width Wl of a pulse PI ], the threshold value of said flight 
speed will become low. 

[0047] Moreover, other features of the gestalt of operation of this invention are stabilizing flight of an ink drop in 
altitude and making high-definition image recording possible, and they are realized by setting an ink drop as the pulse 
width from which the drop speed-limit value which can carry out outgoing radiation becomes the maximum, without 
starting the contamination of air for the pulse width of a pulse PI from a nozzle 3. 

[0048] By setup of the pulse width of a pulse P2, the pressure wave generated by the pulse PI can be negated after drop 
outgoing radiation, and it can become calm. In the gestalt of this operation, it was checked by impressing the pulse P2 of 
a pulse PI which has twice as many pulse width as this substantially that the pressure wave generated by the pulse PI is 
negated effectively after drop outgoing radiation, and it can become calm. More stable drop outgoing radiation becomes 
possible still more preferably by setting up so that the pulse width of a pulse P2 may serve as 2AL(s) substantially. 
[0049] Furthermore, it is possible to stabilize flight of an ink drop and to form a high-definition image also by shifting 
substantially the impression period of a driving pulse P0 other than a means to set up the pulse width of a pulse PI more 
greatly than AL, and setting it up from the integral multiple of AL. 

[0050] Especially, when the impression period T of a driving pulse P0 is nAL<T<(n+2/3) AL (however, n three or more 
integers), flight of an ink drop is stabilized and high definition is obtained. If the impression period of a driving pulse P0 
becomes out of range [ the aforementioned inequality ], the orientation for the effect of fluctuation of the impression 
period of the driving pulse resulting from fluctuation of the scan speed of carriage to become easy to appear in the flight 
speed of an ink drop will come out. 

[0051] Whether it uses independently or a means to set up the impression period of a means to set up the pulse width of 
a pulse PI more greatly than AL, and a driving pulse P0 so that substantially equally to the integral multiple of AL uses 
both collectively, respectively, it is effective, and it can form a high-definition image. 
[0052] 

[Example] One half of the values of the acoustical resonant period of AL which is the characteristic value of a pressure 
generating room, i.e., a pressure generating room, impress the driving pulse which took the sufficiently long repeat 
period T by the above-mentioned drive wave to the piezoelectric device of an ink drop fuel injection equipment, and are 
calculated as pulse width from which the speed of an ink drop becomes max by measuring the speed of the ink drop 
when fixing the voltage value V of a square wave and changing the pulse width Wl of a square wave. 
[0053] The characteristic value AL of the ink drop fuel injection equipment of example 1 this example was 8.8 
microseconds from the measurement result shown in drawin g 8 . That is, drop speed is most efficiently obtained to 
driver voltage by setting the pulse width Wl of a drive wave as this AL. 

[0054] The repeat period T is set to 5AL(s) by the above-mentioned drive wave, the pulse width Wl of a square wave is 
changed to the ink drop fuel injection equipment H shown in drawing 3 , the driver voltage value V is raised in the drive 
wave of each pulse width, and the result of having measured the marginal drop speed in which outgoing radiation just 
before starting the contamination of the air bubbles from a nozzle is possible is shown in drawing 9 . Marginal drop 
speed was able to become max in 9.7 microseconds (1.1 AL) which made pulse width Wl larger than AL, and was able 
to carry out outgoing radiation to stability in the range of AL<W1<1 .3AL to a bigger drop speed than the case where 
Wl is set as AL. 

[0055] The result of having measured the speed and drop volume of a drop to which AL which is the characteristic 
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value of an example 2 pressure generating room sets the pulse width Wl of the above-mentioned drive wave as 5.2 
microseconds, fixes the driver voltage value V to 15V in the drop fuel injection equipment for 4.8 microseconds, 
changes the repeat outgoing radiation period T, and outgoing radiation is carried out is shown in drawing 10 . When an 
outgoing radiation period (equal to the impression period of a driving pulse P0) is changed, in order to make small 
fluctuation of the flight speed of an ink drop, and the volume of an ink drop and to maintain a stable outgoing radiation 
condition from this result, it turns out that it is desirable to set the central value of an outgoing radiation period as AL 
which is the maximum point or the minimum point of the inflection curve of drawing (n+1/3). 

[0056] In the aforementioned example, the aforementioned conditions were able to be fulfilled by falling with build-up- 
time deltaT of a pulse PI and a pulse P2, and constituting time amount deltaT from a square wave for 0.5 microseconds. 

[0057] 

[Effect of the Invention] It is high and invention of claim 1 enables it to realize flight speed of the stable ink drop and to 
form the image of high image quality at high speed. 

[0058] It becomes possible by claims 2 and 3 or invention of 4 to make an ink drop fly especially at high speed, and it 
becomes possible to form a high-definition image in stability. 

[0059] It becomes possible to maintain an outgoing radiation condition at stability, when making an ink drop fly at a 
high speed continuously especially, and to form a high-definition image in stability by claim 5 or invention of 6. 
[0060] Invention of claim 7 enables it to control fluctuation of the ink drop gap by fluctuation of the scan speed of 
carriage etc., and it becomes possible to form a high-definition image. 

[0061] It becomes possible for fluctuation of an ink drop gap to be controlled especially good by invention of claim 8, 
and to form a high-definition image by it. 

[0062] It becomes possible to maintain an outgoing radiation condition at stability, when making an ink drop fly at a 
high speed continuously especially, and to form a high-definition image in stability by claim 9 or invention of 10. 
[0063] Since a high speed and a high-definition shear mode ink drop fuel injection equipment are realized by invention 
of claim 1 1 and a driving pulse generating means can be constituted from a drive circuit of only a single polar power 
supply, layout of a circuit and manufacture are easy. 

[0064] The efficient drive using acoustical resonance is attained by claim 12 or invention of 13, and reduction of the 
power consumption concerning a drive is attained. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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